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[54]s««« mmm 

[57]SS 

mmm 0 mmsm^ o m looonm m ^asoit^ss* &s ^ 

*WS3te«*i2%&jg*«l*#o cs 

I 

00 

o 
o 

CO 
CO 



a m i t « 



(B) &®Mm3cmMG&ttm*j&K&}%immm 

&*P> 0 S lOOOnm, 

«j»«t»«*a«^*^ 85%, i*i«i*ttjrA«?sK/.h? 2 

% o 

3. ^tJtfijn^ 1 mmfftmm, ^ausit^^ 20nm. 

20nm„ 1 
^^C'hT 300nmo 

^--t^fli. ^^J^Wlr^r^Si^^TsK^:^ I50gf/mmo 

ffi±W*®|Mf 50dyne/cmo 

10, flMMftW* 3 flr&WfSJBi, £4», «i*ft0ttt/FA5rfi) 

±, ftWHWJBEjS^ ^/h^ 50nm. 

11> 1 £4». ftttttttlff A 



1 



UTZfrtt (1) **WM*tg, R&UTZft?* (2) 



RI R3 u) 4 u, 



R*> R 2 *P R 3 WtM&a&mtttt 1 S 8 -t-flMRTW 

r i s is ^wt^Mffimm&m 3112 ^mrjh? 

^M-H-^j 50 M 90% o 

S50% , & 
M80% o 



14. -ftttH&fltfg)*', ^©♦BJg^JH^ 4 jrf^Si&»lK^i 



15. -ftm&fanx, &&flwtt*i£* 4 ^jejs^j^^^ 



ifc W ^ 



mmmm 

±«WMB (retardation) AHWIK. &#S#±&W&^ftl$$lPrffi 

A*3fcJE*ttJ9«#*K (JnMEMR) *«fiEJL^JR*. «-« 

(fti«Al7##) 4«ffW!lil. ^ 



ii. 

<tmmwMftm&§m&. M^t«^i4ift^^^ Re 

(400) /Re (550), Re (400) SftjayBfflHfcfc 400nm 

a*tti*Jft2j£&, Re (500) 550nm fl<J#Lfe^:^!j*e<J 

^^LMiEc Re (400) / Re (550) feXt&4MM$l®L%: 

WN, 3ESTN (MSBlffilRl^) «AA^X4>. Xd-jfiiSflUHll 

1400 (M3cj»f^*»). ^g^, mmmw&it®. 

&&-fco ^^5^#^^^A6<JMjS^ffi^HltM TFT (ft* 



mm®!*** 

mmffi'b'bztm. mmxtm&nM&, ^m^mmm^m cap* 



m% "mm&mm a» ? &&&m±ttttmmttmimRmmtti 

tt&w&imm*, mmmttmrnfe* o m iooonm, ^jm^ 
^^^j saugjEi*, mmmm*} awa*. 

300nm 300nm.-ME.. *»9IW3aW»ilH*W»iiWfl[* 30 

&jUc 30 &£Jl±c ^Bj^BJ«^Wfi<I»r^rM5Sjg^ 

150gf/mra m^Mo Mtti&W*. ^WtoaE**^** 30 & 



R 2 

1 l 1 3 

R R (1) 



1—8 ^SWR^MffiS) (#T5£ (2) 4>, R >MW 1—18 <t> 

ttJRTWiteliflR-^* 3—12 MC^flliSFjMstt). *ramMt+± 

mmmmm, tkmmtm a fite*ft&2*tt eo%M 90% . 
ft-ft&fmnmttttizz>j!ittfy#m*i, ■e-grtrsattw 2o%m 50% 

fcfcl***?. &Jg&&tttt±tti*tttt%^Jgtf (flow-expand), 

M&i&tt* 0 £ lOOOnm, «HtADS^A^ 85%ggMi^, ft JllttgS 

mMtftJfcra&feh? 20nm. 

20nm. 



V 



I 

CO 



(2) 



«E— SteWI*, &mi&mTM&mi&fe% 300nm HSM* . 
MW#?«* 30 &iifcH£. 

Mffig^JR&ftft 150gf/nm 
50dyne/cm s$JEi§io 

t*ftM£JPA5rffi*. mm2.Mi&* 50nmtt£ 

>K 

MttWIBAftfi-^filUT^^H 1 * (i) * 



R 2 

4-ch-c4- 

1 1 1 3 

R R (1) 

R 1 . R 2 m R 3 ^MHUft^-^ha*™-^** 1—8 <t8* 
*^tt*», JL R MB? 1—18 >h«JR^Wtt»«— 3 

—i2 ^js^wjf*!*). ffi^mK^^mjNflcisji. 

JMfittMtf A ftj^M&mfito 50 S 90% o 

W*H» Sft*^£&tt&MjR B ffftft 20%M 50%; 

^z>mnn&7t&mm&nm b 5o%m so% , 



+ ■ 

oc 



V 



I 

CO 



(2) 



Mo 

ffi%ttJB A, »»J»W^tt±W«l«5R^Wf5WW£ffi«c*i (B) - 

^fittMIB A (principal chain) Tq , &*—£ifcKJ*Mfi 



mmftmmnm. mm, mzwumi&Kmzj** 

innriitii^iftiii. Ma. £«t*riiim^ mmmm 

OtM&iM, tt^tttlrlZiililt (polyvinyl backbone), £ 

ftttitsEifcs, mm, tt^j&ttttmmimmftmmto&mtiL 

^®fe3EKc^— m^^Ht, MtfWA— ft#«WB*qJfc 

ttm&tt 5-59193> B^TflJ^JF-t 5-19580U B**5RI4!tfF 
^ 6-136058 9-328523 *fittfffi&, ««-^*We3E 



8 



fl&^H 6 :* (2) 



R 



OC CO 



4-CH-44- V 

^ 1 I ; I 

R l R 3 (1) R (2) 



(l) t>, R*> R z Si R 3 4i^-^If i-^f W 

i—8 ^mmTtt&m. ^mm^m^mmift^m 1-4 

Wfti&W* 1—2 >h, SttiSW* l -tflMW) C^HFsS (2) r 
^-^NaJR^, -^HrW 1—18 >h«*^W^*. 3 
—12 tttttt^flCrflUK^fttti&fldft 1—4 4s 

3E«3ftw* 1—2 >h, 1 ^mm*. 

WMX^TCtt-d-MftifcWftftft^* (mole) ftj 20—70%, Mtt 
AttftJSJMH^tt 40-60%, ffttttn«%^7iil 45—55% . 

«iJ8t^«tt*r» a w0t«mmmg, aitshfjS (2) 

*7BW#*ilti&»ft*J£^l:tt 30—80%, WJHfetoAtftaa^ 

fttt 40—60%, nVtT&toMi&ftfrTmM 45—55% . * 

ijt&f&m, mm&mm a fc^jwra^ u> m (2) am* 

*Sft*7Gfttt£4H £ ftfl<iaU£*ff A fin 50%i&3e£, 



5£ (i) *n (2) MJffffKJUt^AfftftJHKtt ioo%. 

HttftW*«JK^HF*W 20UA£<h. SfjfeJ&ttAftjS^MW 15% 
fl<J^*51^, M'A, teftTH (1) (2) ft*;tt££*7Gft1£gB 

A. «raftA8£4HP*«l 2%Mili, H«3SfeWfttS3S£4H?*«l 
3%^Mi^, #3"mi£ftJt&3£#Tfift 5%^IEAo £3H=mg^7G 

MH*/18E = l;ML7Gltt, M*7G (1) 'J§ (2) #Jtfc3i 

^rW^T^i (1) !ttM#-7G (BP«MB*7D) SWT;2:4HP5* (3) 



(Jt+. R\ R 2 . *iR s ffiEHHH^ (l) *ittR l > R 2 . ?n r 3 ) 0 




(3) 
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2-¥^-i-a^> 2-^m-\-mm> 

2-¥*-l-**fc> 2-Z.«-l-£ft*&> 2-Z,S-2-T^. 2-¥»-2- 

um»bjlr 2-¥*-2-z.»«. &T®m*vtm* ±«»«nr*»« 

AWSHFs* (2) ftflJUMc) 



H 

V 



I I 
OC CO 

V 



(4) 



<*K RffiW^dH 1 * (2) *ffJR) 



II 



m (group) ffi^ft-'HfiJ*?. Jfc£4t4tttt£0iaff N-¥I^ 

^PI£n Zi3£> n-p^^> n-T^N i - T31^ s-T2§> t-Ti^ 

n~j£^ n-Bl> n-mm> n-^s ®fliSfc^> 

nz,mmm^wmwmz,mwm ;m^mm^m^mm (ism 
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(2) #m. ttfcWScflfciSt ^ 

sr. *n¥Ec> zjk* lEmm. zmm. jetjbs #tk> &tj& 

SMWUH 6 * (l) Si (2) 2JKft4L7c»MttHrJi. 
3#«fc3ER*7G, (2) WR*— >MW, ^i¥S> 

Z,S> WAf^*»«*7C. M£>-*M»ft*7C, 

(1) »FW R'jyftJi^, J. R 2 > R 3 #g#Ji¥So ft 
*R, ±&&j*X&Mffi&W&B*i?m£:3f^ 5-59193. 5-195801. 
6-136058. 9-328523c 

&G^ixio 4 j£M:*:o 

3^WJl5X10 6 ^^ho 

&JB&&JMfc A W^^^MJS^iS^^^^^, ft&itt* 80-c 
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mi$tf!&7t, tD H***|^*H* 2-153904 ffi&. 

(5) 




m-SMS 40—80% (BP«rW*3EiRai^M#.7C«I**tb>. #J$P, 

u±&r-m&&mmmttm&w&$km^m^ 4246374 . 
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&MtefcfflI Bo 



15 



tic m.mmmmto&m&wm a *q b, 

(6) «^fl<l7«ffJ|ffS4L7C^-^Z.«ft^^7C, A BIT^HF* (7) 




R 9 




16 



«E4HP£ (6) 4». R 6 fli R 7 *SMHfc^— 
1-8 flW». l»4^***Krafctt* 1-4. 

1— 2c) 

(ttfl^* (7) R^R^^^—t^JiT^-^^W 
1—8 R 10 tt$i-i^II^ i—8 

Tfl<J^S> -^i&JR^ -^NSS, — ^MMfiJA — t-MK . 

^fa&Sfftj&ftA 1—4, »fc&ftJA 1—3, H^ftfiDA 1— 2c 
^fa^EtffiJ^iffi&faA 1—20, mffi&MA 1—8, #ffe&ffJ;i 
1— 4c) 

tefaMtemm b M^mjuLTcAmsth (6) 

^Tctt-MlttafcW* io— 70%, Mtt&tfjA&Mftl 20— 60%, Wift 
fcWft&MW 20— 50%, Wfei&tt«£Mfi<J 20— 40%, Srtft&M 
20— 30% o 

tt^iBttttJii b ^wm&iMGftMTh, #^5£ (7) msje 

j&^M^*f^Wft*feMtW 30—70%, Mffi&fitJJi&Mfa 40— 

80%, SttJ&ttfttSMMW 50— 80%, Btt&ttft&ttfttt 60— «». 

70—80%. 



17 



mfrtt (6) ^£^76^^*^20—30%^^ (7) m 
m&wjb b ^t&m&wm a zm®m®&mm, mmm 

3Bi*21»^7cttaaiWft 70%f£m*, MfefcWftiftMW 80%«£JE 

100%o 

#S#.7c^^S^. a-flaa****. #^5£ (6) *P:£ (7) 

fi<J±^M#-7C^Mfi<J 100%o B Wilt, ±H» 

*famffim&Km&z*ffi&7tvti&&igi im>mM.&> &&&&&& 



18 



io%^/Jnt io% 0 mm^.MK^7t^M^Hf m&, <n 

310 (2) *^WI»7C(IWttTOW^. 

ft 2%j£JEii&, mt&tfyJk&nMffy 3WMHG, W«ifcAtt*iftM: 

*n*ttESi$HM*7G. (6) m (7) 

^X4M(^A AS Kffi. aas^M^W. 
ixio 4 s£M:*:«. 

ft 20—60%, Mflt&fi^&SSltt 20—50%, 5*Z,*MfcMJ&7GM*£ 

fttt&ttft&lftft 40—80%, «ft&tf)Jt&M;!tt 50— 80%o #3"J 



19 



^TG^Mitt 70— 8o%tt, mnnm— tarn 

mtiiffi^&&]M&, *jmm&ME>%\tofr&;, w^^^mm^m 
m b mmmmm^^^m; mmnmm a m b i&^m#w&i& 

(^M^WgA^JB^lBBH:) 

a mmm&mm b ^m^jo ^m^mnmm b *p 



20 



i Mtfc* (i/p two flcaw* 1. 3 ssm*, Hiwfcttft 1. 4 

aSM*. ffttAW* 1.5 rtJE*. WL, jftfttb^ttiftW* 2.9 n£ 
H<h. »to£ft)A 2.6 «H<h, #fft&Sfo& 2.4 

i£ i/P 1. 7 M 2. 9, JEttJ4W*l.8S2.6. 

1.55 1.9. 

^mm^mm a JiMBtttm b wa-frit*. a*, ft at* 

Mil a tt*Stt&ft&*****&**ti 50—95%, le^Mft 

60— 95%, MftAtoA«Mto 65— 90*i ftat&ffAB B Ift 

tt^toJk&f*M+ttM&**1& 5—50%, HttttAdfti&XttX 
ffj 5—40%, MJtt&tt££rX&Stt io— 35%c affi&tt&. tftM* 
Tt-AMJMSH* 65— BCMftflttttJfi a ^^M-bh^S^ffl^ 20 

ffl^j 65— 75ftftattttJ& A J#««»T|-tt'MMKB* 25— 35%M^£ 
tttt»B«fra*. 

Mifta&ttjg a a b ^s^w, mmm^mmmm 
ro*«t »**tt»w*»MihA 20—50%, m^wA^mfiit 

25—40%, ^jfeWASfiSit-^ 26— 29%c ME., ^Z^tf)^ 
*tt»W*8«*T|-fc 50—80%, Mfe&ftA&M;it;ft 60—75%, 
fftt&ftft&aSil'ft 71— 74%o 

matt 7i— 74%Bt, ■KMA-ft-samB^ o-8<»w^att»i» b 
AW^aats&wa a ^^Att^Mif. fcaawMbt. *a 
a m b tts:ti*iA*4***ft«N r^^a^c urn. * 



21 



ftstttra a ^mm&wm b 3Limnm&vt&&i& so : 50 m 8o s 

20, »£5&#J^60: 40M80: 20, #tit;&6<J* 60: 40M75: 25o 

ma*. 

5nm JfcjE*.- MJa, *JK« JP«^r|fiI±W3EiSWlft««W* 50nm 
*tolEH. Stti&W* 20nm aRJE<h. If J., ««jBMSRr*tti&»«l 
ffl£l00rratf£'jNft&B. Mftfctt* 50nm«E<h. 

fft&W* i%fl«<h. ffi— > h*««»fi«i39?Jfi« , t" • JT£& 

am, Ms*ME^fflrmtifij&ft ionm M^&Mt&ffft^ 

Mo 

mr a *n b ^itw*rj». am, «k£^»»i»»MHttMW a m b 2. 
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&-immnm* * &$imm®m a m b &sfiTt-3js> ioo%„ 

SttffiSltWttirf. »«IWitt«|3Kr2fig»flC**ffl5. #r^» MUMS! 

tatfymmmamm ftfmmmm . 

JfBIg> ^^ftTI*^ 4P^-¥m— -2-Z.B»WAW*^¥ 

n^m> a— »— -2-z,aai. £-&z>2-z.aiB. hzi^-t 

1BI. flg]fc®)l^JiMftJft^&&®flB®Ti8> $MTI». ft 
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inB-M> 1,2 M-i£> 1,3 W-#a8HsMfcto* 

-¥&) ft||te4b#4ft. 

&&±.mi\\M2.ft, &LTmmmjk4mto* b-^-je^> 

B-^-^^> Bug— -2-Z.B1B* ^-^-T@B> 

Z,BIH> flfKHTHB. ««=-2-Z.B»* $®-2-Z,*B*@8, 91 

Ktt. *na— ffwi,2psz*, l, 3 n=.mmmummmrM)o 

tiasMM. ffiafeto*. >&#-if MftJ&Mitltt 20 #i£H4>«i£'J 

t&fttrt-tt ioo {&tfy±&mmM4r#nz.+> »*a4W£> * 

(JlHMft) 

(BP, ftS&ttJB A *n B BLR#3ttJB> ZAMffy H 

ft3aatt*«**w 2o*a»*>, niftmmm hn&m*. mr. m~ 



24 



<*3fc4fc) 

*§; mtftflMtt?. to«fe«mm* iWS*^(l, EiI?*Sft 

mms mm i m*r s *6±; **M:iu2Mwm. wwft^w* 

##Htt-2-)Xfr«F»jfB (2-^^ =1^-2-) 4, 6-Zl^T^^S&; H"£§fS 
XtoWMMl. ta 2- (4, 6-^-1,3, 5-H^-2-) -5-[B**-* 

Jnifefe*l. «MWft> «*P*A«lfc^»**tt. 2,4-— -AT 

*p*z:RjR(2. 2, 6, 6-e ^m-^-m^m) m, . 
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m. &#&fa^&^&^JI7F& (solution flow expanding 
method). &ffij&M& (melt forming method) 

to, vsvxmmmM&mm m t 7£gi&) mmmm^m.^ rt& 
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mWftfc&M* (casting)". 

m&nm a mi&m&mm b &&w&Mmffl (^ifMwn 

ZJ&> -fcifc*^ MM^nifPnW) GlAMSMFffll. *£**rer& 

m a ftftmsttfjiB b M&±&ttm%f&ftftw&m¥±&xfoWtt' 
mmmm^to&m&WLMT*, otm&}& i s 90%, 

5S70%, M#£KjJt 10 M 50% o 
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<m.m 20nm mm.'h, m.otm&}m ionm sJci!>.N uotm&im. 5nm mi 

%J Sfc "^±^WMiH w c 20nm ^M^^iEW 

I (nx+ny) /2-nz) | Xd 

nx ny nx 
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^^MiE*^ 200nm jUcM'-K lEifcAW* lOOnm Wffi&ffJ 
^50nmS&JE'.K #»J^^Ji20nin^|E^o 

*#TaJ±tt#»«tff*aWW3SiS*3»*««E«l& (alignment 
retardation)o #!l£n, W&f£i&&&$aT^&MMtoo 

—mmMm 5cm *A 25cm -fc, f0fpF*ttttH£, #&g^3&8$# 
1 »#UI*-K:ft^riRl±l2il 0.2m/min #J3EM&# 

itpti#, tt«E»a#*» i.5 tt&#*it. «Fff#aiwa#*«t^ 

lOOnm Bt^1f^T6<Jl£iEc J?fTh#ttfl<l3^tt*ffc*il*HE 

gift A a«tfmtt«M^#MiJR. ^^Wlti lOOOnm ffl&ftft 

*{Jfc»tt'Mfcfcfe*. ft&ttttMT 300nm OJE<htt1MEffJ&. Mflt; 
200nm «Ms Wfc&tfjJl lOOnm ME<h. jtttfh 

snawww sonm A£<h2.iHttfiiaMiiii. 
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m&mmnmM l *+Am*teiiffi&. mm jis 

C5016 w^lflftiitfrA. ft|*n, mit flltfrftaM« d a ( 

m»Jk 30 &SEMl£, Jgftj&MJi 50 100 * 

n«afcw*i50i)i:sa^. 

-*A***fiW3r2£ cap, 30&n£3££, soMtH^. ioo 
150 ^M^) ^JMtTO+W^ffiSSMtt^ini. 

35W^^o Pri£*Plft^, 3ftJtftJPA:?;«E? 50^0*, Mftfttttf 

mtextfymmtow&rm. mm, siimijia 3oub*, m— 
jis K7128 mm^m vj&m&w%Lpm. tt$) t Mm&&, rt 

W^ffig^iB^ Shimadzu ^^^!jjt)<, &$lfi<Ji>rgJ 

r*«iKtt*Wft 150gf/nnnlKM^, »fei£fi<J^ 180 gf/imn JUSM^, 
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Jiilf«»^A«l*W»J*r*a» <BP. 150gf/inm H&m£, 180 
gf/mmJ£M£, 200 gf/romHEM^) AfflMWW+W'MBSMto 

W^tt) 10 J»*tt»WrJII«*-JR* 100 

M 200gf/mmo Eift, &Iilk*h3ffi:frffi, *tt#W***t* : J 1 *fl , Ji 
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Jfcfls «3t*fflH*WJ^?T^ 5-157911 inttJff^tt— ftf* 
i^6<J* 1.3S2.5fif, Uttl&W* L5S2.3f. 

i. 3 mt&MM&fa i. 5 f&^M 

M^&WMMm, vtmffif&mm dg-30) -cm ag+30) -c, 

Tg DSC ^*^#W^fi«I^^MjSc #0J{»£fi<ltir 

#ttAf£II£& (Tg-20) 'Cm (Tg+20) c crto 3I9JK«ES^MM 
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mJjfo^&JMi&'bT 20nmo ^^W^B^^^^W^^ffi^il^ 
* #J*l3&£ft 20nm, ^^^^^S^^^^MiE, 

£ lOnm iPcJE'Js #^itt^5nmiiS®/K *%LW&imJ&Mft 
^£J?j£3f(nmW 200nm fi<J^5S, Mfft&tfjJi lOOnm ^M'-K Sft 
ifefflJl- 50nm iUcM/h, Wfc&tfJJi 25nm HKH'he 

20nm m^Mm^mmm^ "w&mm*. vx^m 
i&mm" ttmft, fcw*A*»jwr 20nm 

M95%, MttiftW*MW5S65^fi*tt75M95« f HttJ& 
tfjJ§-M#J5M60%^MtfJ80M95% o 

ftse-mm b ft^M^&^^&wiMifl 5 m 95%, 

JEfft&tfj^Mftj 5 M 25%l£M:£KJ 35 S 95%, MftfcttftfiZ 
6<]5M20%lRfi*W40S95% o 
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^ 20nm M lOOOnm MISS ^j£#figififiAIAlll£ifiii[. attJft«HWl 
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ft, m*&w&imi&mm&mtt¥WLftft> 2oonm 
M 400nm ft%n&&. %*&mt&jmmm^ftm&2.-&ft*t . 

5£?S>(S— m&>^ 90nm M 200nm fi<J?g®^#o Xj-^H^— 3E 
®E<IJiA lOOnm M 180nm #J?£ffl5£#o 

fiffl^fiU- TFT ttAJMftft***. *&i!l!tt^ifJ!ltttt 
(MMC&) 

^Uniilllffftifti&Mft 20 M 300 11 m, MfcftWA 30 M 200 
um, Sflfc&ftjJtSOMlOOumo 

dyne/cm T***W*Wtt^r5Rffi1ira^rttll*. ft 

(D. K. Owens, 13 p. 1741, 1969) ^iSC^* 
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%&$m--WLW± 50 dyne/cm ftjif $lo 
H=P/(LSXM) (II) 

&m, h^^c%*, p*j^Hi«i5b* (w), is m&mmffii^ 

mm (m/min), M 3ftjjflftifefle/* <m) e %*»[%*baW*#ttifeW 
J110M500 W min/m 2 o Sfc**M±IRttj&W* 300 

W min/m 2 , JE^i^ftj;! 100 W m i n/m 2 o 

m*¥&mMM&to. «±a^ 1 m 20%#*rm-*+i£ 
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50 dyne/cm i^M^, Htft&ftJ^ 55 dyne/cm 

MI6i8:W#JtW±R» 80 dyne/cm **ds 3Etti4 

6<jJt 70 dyne/cm «HJi^*ffiAb3ltta#*lia*Mj£. 

*ntt«a*09 io Ff^, £#WT*b«BWStf? 3 ^. (54 

dyne/cm) %kfi3H&HH&, 20 ^M&flJ 45 dyne/cmc 

HB> W«»W#ffi»B**^Ktt«IW»K. ftBttWB a 
MttfcTJJi B Wim&ftfiEfc^. B6#HtrattJ±*. 
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m%Mimm%ta, mn=Mim, m^m^wMM. 

^W^m^^Wfi<J#^S^^^ 80% ^JE*, Jis K 

7105 (6. 6) flWMH, 3RJB*fc3Mft (0.125mm) jftlfil*. 
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m& 20 m xooonm ±.mm^±^mmM^m^miEmmo 
%*&wMmmm&mftmn&u& i mmrt, mtn, mam 

(2) 4MM&t 

(3> ijnm®&&mm; 
(4) ^ia^Mc 
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m%i&%k)&% 50kg/cm 2 ^M^:, »ft&ftJ* 100 kg/cm 2 S&jE*, 4$ 

aittftw* 200 kg/cm 2 s^m^o mm, teT^wtommM;^ 

(2000^7^ 17 0, P155) fltt (AB;H&ttFffH&3)tbJ!R). 

mm&mi: (Seiko) ^*&%^^«!l3ftfi«l*itfiiS*Ss*ft 
(DSC), &j& Jis K7121 ffy#&mm&M¥(&M&. MtfaXiti, ft 
lOmg DSC 31©*, #AU£»7F*&IU lOTVmin ffi)3&* 

&MJIS K7105-1981 (5, 5) timt&1R&, 550nm tfjftifl 

JIS K7105-1981 (6, 4) 
(BBS) 

3Rjafl«*4ttfe3te«it- (TFM-120AFT, ORC ftJj£WPI&^ 
ftfift). *IJB8Mfca 514. 5nm M^MASifi. 
(^EJ¥^(«]±fi<J5£3E) 

^ffl^M^^t^it (TFM-120AFT, * ORC $!]j£WPI&^ 
Mift). *lJJ3&-fc3> 514. 5nm ffljftJMftJ&tiftjSJl^tt. hkmmW 
nx, ny^lnzo *tta*Jlttj|C£ d. telg#r&*f 
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£JP£2T|R]±6KJ5£3S= I (nx+ny)/2-nz) I Xd 

-mmM:G 5cm %R 25cm -fc, £?g*)Mfciei£. #&g^3fc?§ 
»3e»«Tii 1 9Mm&&8tttt±&> 0.2m/min 

(l) &JfcJfe*t#*r#>5fS:, *ffl0liSUI«^3fe*ftih (TFM— 
120AFT, ^ ORC ftfiftWR&vaiHift). HISfflXt^ft-K:* 441.6. 
514. 5. 632. 8 #1 780nm #J3£3S{t; 

Re=a+b/( A 2 - c ) 

Re X**£3fcffifrl&* A ttJfctttfmft 

HtWStfB, a> b^Ic^m*; 

(3) ftjf 0r#£9ft&tt££. i+^CtB^E 400nm ItffiSMjE*! (Re 
(400)) ffl&550rwH&}Mi&iM. (Re (550)); 22: 

(4) *g$gT+|?&tfjS£3E{£, R= (Re (400)) / (Re (550)), 

(ft#4£3y&) 

^ffl^*gSm^5t^lJST+ ( TFM — 1 20AFT — PC , £ ORC WtftR 
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loog m isog **n«»*««W3Riffit. 

JIS K7128 <*?JB3TSfc). g^Jiam* ( A Shimadzu ( A 
200nnn/mino jfefM+aUB W^JSA 50±5 u ra tfjfi$lo 

Jis C5016 warfe mm mit Mttfftamtt DlWs# 

*»*a#5te*fc«t) - »JS4«»3&jgA 15mm. -fcjgA 200mm 

50±5^im 6<J#^o 

la) 

ftS 100 ft&fiMT+Itt (&Mt+3j 90%) ft-grtr#T»jW N-¥ 
157°C) tfy&&mmWA 11 # (&fi*Tt*J 10%) 

-WIII±lll*T*. jC#AMI2g&B^> £ 100°C iftftTiei£ 

ioonm ify&t&tomm. &ft*m%mmtomi&<M.% 

8nm, abfcAA 92%, MA 0. 3% . 
(^J lb) 

JK^fcl la +#»W*ift#»it±J!fT-tfe 30cmxl0cm ft $t# 
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i&o (Toyo Seiki Seisaku-sho An^^M 

x4hd-ht M) ttft&mm&n&mvz&ifftiitft+fo&to' 

lOcm/min. , tfc#fcfcft 1.5, tfc#»J«fc 140°Co &#lftftfc#£'J 
mi&feft 143nm KjSIiEifJgl mWlMU^ 550nm)o #Jaitl? 
Re (400) /Re (550) fl. lUif ttil«^?$J^ - 
Re (400) /Re (550) % 1.09. 6x10" 
13 cm 2 /dyn 0 

2) 

la tpnmWm^MT— 4fe 30cmxl0cm ft 
lb ^^^^gi^^I^a^fRl^o &# 

tt*f i. 9, i4o°Cc 260nm 

< 550nm)o if# Re (400) /Re (550) , UH¥tei« 

i&WlltWft-feffi^tt. Re (400) /Re (550)* 1.09. 

(^ij 3a) 

#° 100 &&nM#fo (&Mit* 91%) la I 3 

* 9%) &*w*z.tt*iRJMi (fimiri-A 27% mtzfr^m 
t\-% 42%) an^m) famm&#mtommiE&*?&xibto* > & 

#»5JW**AWWH#»««JI*Tf-A 15%. ffiftrtP**^*^ 

te#si6tj#a^E^MT^ 60 &jg»#fl^aw*— 

=»mi:|i«T*. # ioo°c aKT** 

IMFH* 10 *H*. 140°C WffluKT^F* 10 

MW-B&Z&% 100nm ft*&#fMt. J&W*fi#WSi«Wi£i&^ 
5nmo 3t^jg^92%, ITjS^7 0. 5%o 

(mm 3b) 
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&m-&mjji°\i&?f&ft&to> tfe#tb* 1.5, i5o°c. & 

138nm fitJMia^H <£$S;i;#rfc3j 550nm)„ iff? 
Re (400) /Re (550) , \>X if fa i£ MiE ?$ ft & -fc*B « tt*. 
Re (400) /Re (550)3/ 1.07 o ^MiE^J^^3t#tt^ 6x10" 

13 cm 2 /dyn 0 

(tfc«!*« la) 

^mmmmmmm aeijin ^^rps&fri^ft c-hoo, & 

149°C). ^$®@g*mtoXm/&fr3«S& Ac &JK 

i5%o ^mmm^m^-mm^^±^m^LHmm 

& ioo°c fijftTftittm^ 10 120°C ffy 

ufeTTm io &#&#jwfc*:8rft so^m tfy&mmm. a 

ft*&tt*MtM3£iBteft 21nm, 90%, #^^7 0. 3% . 

(fcfc«jj*« lb) 

au*«**« ia *mmm*mmm±mi : --& 30cmxio C m m 

mmW&o &mm$£&&& (Toyo Seiki Seisaku-sho 

#J X4HD-HT) rtW&mmftft&W, lOcm/min. , ft# 

tb^j 1. 1, &#aa#a> i65°Co &wwtmmm5&<M.$j 2501m w^je 

I9M C^amfc-feA 550nm)o XRttM. Re (400) /Re (550) , UHffe 
«ISHB#«lW»-feffi^tt. Re (400) /Re (550)3? 1. 16. 

4) 

* 100 ttttMtttWft** #T»# N-¥^*SfcM£ (ft* 
Sc^^Sit^ 50%ift N-¥S^*mMJ&, Sfc8$^$ag;ft 157°C) 
A<jg*£JRttl2l& 33 # <«Mtt-fc 25%) «a-fr*»Z»»»P5»l» 
(fc-MfeMrt-ft 74%ft5*Z.»j|il8Mtt-* 26%£KjM*$Ijf) ft&M 
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«t+*j 15%. ffift^^^^-^^^TttLhWWl^ifc^ 
WIRXt*z:¥«z.z:«Hiil±. JE#«W#«**»T<iM» 60 # 

WWET^HIk io H# I60°c m&4¥T=Fm 30 #4*. *#£'Jff 

jg*^*? loojim te&mmm. ^mmmtfymm^it^M^ 

tymm* 2%o &W*mmmM&i&<M.%> 3nm, ^1E®^^ 6nmo 
jgftjg^J 92%, WBtk 0. 3%o i^^M6<Jtr^r^3ajS^ 123gf/mmo 
WffiSt* 7 VMm&B8tttot&m3&<**l 3nm 0 ftJgft 

SMfisueA i45°Co 

(^j 5 M 12 Atfc«35H« 2 *P 3) 

aitt^X4to. ^Mfi<j#i4iE^2 4'^fcfcio 

K/gXttMBttJIB (Teijin ^fPgi^^^ C-1400, £ 
149°C)o fE^^milMJ3W^^EM¥^^tf4', 

f|iJfi«J«@«tliit^ 15%. JB««**aift?fft— * 
ft 10 $M*, m^*^ i20°c MlITfiS io $HN«. ffl^S 
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*£j*7 soum to*mmm* )m*tiLtommt&j&&<&o 211m, m 

ft%t% 90%, &jk% 0. 3%o ®mmtom&mi&1M.*f®% 1400nm. 
«»lt«I»-feffi^tt R * 1. 16. »#flM^*ttM:*^#*« 

C^J 13) 

to 75 ^«*ThW^W^T^ I^-^l^^Ilgc 
«J«E$HP*i|-* 50%tfj N-^ *JJ*lfe3Eift, 3&ft&$&j£3l 157°C) 

MKt-a 28%mnMm a/p &=2.46) ^£3E¥SfcttW> 
&#»siiw»*^H#«««c3t*Tt^ i5%- teTmm*iLmmx& 

«aA!l#AmT^60 ^#fo «MJE#ftMIIW*— ¥«Z.- 
®»Jg|Jhi«T*o #S#iftfi<J0&@££, # 100°C M^Tffi^ 
IH^HftiOdW. 140°C flWUTFF* 10 160°C 

WfflftT^HI 30 3E#Mt. ^MWMiS^^^™^ 

fo^ 4nm„ ^#^M^Mifi{|[^E^M^^JS^|njtii^ 4nm, 5tft£3j 
92%, ^jft^0.3%. ^^HW^^MjS^ 147<»C 0 %JMHEUD 

79gf/mm, j£JJt£ TD ^T|ftlW«aRr*SLft* 76gf/mmo 
(^0>J 14) 

mmtfy&Pttttw 13 ^ei6o°cm^t, jmhe 
md ^fii*ffc# i. 5 &mmttmfe%} o. 4%, ^^wwi^jfi^ 

to»$r!*£ md arflfc 5 & td ^ripj^j 173 jfc. ttft lKttifiair 
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m&W&E MD ^I&J^; 62gf/nm, # TD ^IrJ^ 177gf/mmo 
{ttM 15) 

XfflJ5*H* 13 "t'ttUlW^fej* 6 **. #160°C$&j£T, ^ 
M££ MD #|nj±ft# 1. 5 f&. 160°C $&jgT, JMMJt* TD 

■xmm 1.5 «. j**jNttjEi** o.4%o «*i» 3 Fif^rfti±w« 

£ MD 3r|aj3> 161 % TD 133 &ft*0ttt9frHnK3£ 

jg£ MD ;£T|r]3j 151gf/mm, £ TD ^(r]^ 148gf/nnn 0 
16 m 18 RttfgtTjkW 6) 

19) 

mm ioo ^sratt-M (&mt% 70%) s^t^si n-¥* 

Mjg^j 157°C) 1BJ&tfy&&Xm*mR 43 # (*£Mt+3j 70%) g 
¥&ttftmMII 73%^^Zi^^m*it^ 27% 

^#Stt^I*±J(rF-Hfe 30cmxl0cm #ft?t$lo ffcEifc#&tft 
T&# (Toyo Seiki Seisaku-sho ^fe^ X4HD-HT) ftftAiffil 
^Eg*^jK^riRl^#.|nlfe#, lOcm/min. , *fc#fct 

3? 1.5, i5o°Co mnmm&fo&wtomm&imi&fe&m 

m^m^^J 3nm, #$MfaJ¥;g#foltt$£iS27 3rano iSMIlA* 
92%, ITJ^^ 0.4%, &&#Jgffl&lJtttJPiSft 45^m, 

^ttM^ffc^^rftWiiiirjiiaa* i92 g f/mm, &m?ijfo±tt 
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(^#1 20) 

wftfe#^r ft w # ^ *r *n*Mr&# - &wwtmmmmM m &# 

*JK. ttMtttJHE* 50pm. Mllfiilllfrmftilfl- 

151gf/mm. ^HWlf^^ 121 ^ffXHfiUjSjSit 
^BtWTffi^lRl A 3nm, &ftjgttJPjg#ft&* 3nm. 
(^|J21M24) 

20 fatt. tmmtoti&mEM&T, xm-mmt&ffmm 

SX|rJ&#, &#tfc* 1. 5o ^f^W^HW^te^ 5 **&fcBo * 5 
C^J 25) 

w&tiJLttm 19 4 5 ^^^M3atf#-i«]^#, nmt% 2, 

(^(126) 

ft 100 ttftUttt-ft (&Mit*f 70%) ^W^T»IP n-¥ 

®^*Ifc3E^ <fi-aiftJfc4HP»l-* 50%fi<J N-^i^^illg, $ 
157°C) WX##Jfc4fcl2JLfi. 43 # (^m*it^ 30%) 

&jil(«dftttA^r T ^^^JEtn.*, &#J1«3j lOOpm 
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K. ttfMtKjjSttttft 8nm, mm&}TM&&)&m.%J 38nmo ililMA 

92%, irjg^ o.7%c ^mmmm^rmmmih 

123gf/mm, Wf\&% 7 $MKtt$Pft&g&&ft 137°C„ 
<^#) 27 M 31 AUStt^Hfi 7M9) 

(^J 32) 

* 160°C tfjMjKT, Stft^fcl 27 *t*«aflC|l9Mtt MD ^IrJ « 
zhMttfa') 1.5 46dyne/cm. 

lm/min ltt£Sj&&. ^HJW^jm^lTjg^ 0. 4%„ ^ttfltMSC^tt 

^Kw^Fffi^itg* 5nm, &mmtom&*fo* 7nm. vmm&mtrr 

m& MD 5», ft TD ^tiri (M^itostiJR^A^fii) 3? 

173 &&&ttffi^J&3U£& MD 3r|fifl;& 62gf/mm, ft TD 
177gf/imno i£?tM^ft#t£;*J 6xl0- 13 cm7dyrio ^ftifeif:£b3^6<J?i 
W&faft 3 ^cjg, ^HMfi<J^®^ 56dyne/cm. ttttftflt-fettfH 
lfcgft^&&#To ft 10 ^Jg, ^ffDtfitl^M^ 54dyne/cm, ft 
20^, i^^^®^ 54dyne/cmo ft 70 ^Jg, i£f$$lfKj:StM 
f&fc 53dyne/cmo ^Bj, JW»aW*KIW*Mte^Effl^-K:-aHt 

(^J 33) 

32 ^^^^r^^^^^J^, ft 160°C WfiftT. 
Wi^WM^E MD #|rJ»T 1. 5 fef&m%* ft 160°C iftMjgT, 

ft TD ^TlSO^f 1. 5 ttftttft. «»«tW*WIB* 46dyne/cmo 

^{WWTft^ttlttinMn, & 2%W**l. 5kHz-150w ft 
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mum. mmmmmttimmzj o.4% 0 *mmto&&<t&i**m 

to¥-mjjft% 4nm, ftj?j£3f|n]3j llnm. ttMRtttiffftft MD 
*J 161 ft TD ^|pj^ 133 &#«I8fi<jSJr§gr^3SjKft MD # 
(nj^j 151gf/mm, ft TD 2T[r]3j 148gf/ram« ft#T&##Jft$lfit# 3 ?t 
B, ^^Mfi<J^MfE^ 59dyne/cmc ft£fi*#Tte«f*«*ltffln 
10 5^JS. i^^ll6<J^Mfg^ 57dyne/cmo 20 ^Jg, i£ft$£ltt 
^Mt&3j 55dyne/cmc 70 ^Jg, l£?tJ§£ltt3tM^;*J 54dyne/cmo @ 

(tb^^ll 10) 

(Nippon Zeon &m£?*tfy ZEONOR 1420R) #tf 
^IJ-^^^#5lJ-#^ (dope), aJtJB^&Mtt-* 35%o ^ 
«#^»JS* (bar coater) ffi^^i«[Rjfe#fi<J^^- W 

mz*=mmwLt, h«e»4H^t«# eo *m*. so°c #j 

»/rFH*l2$H*, ^MftSIMR (Tg(^^Mjg)=l27°Co) 

ft 150°C tfjMjgT, ##T#£tJlft«lft MD 3TIrJ&# 1. 5 ffif. 0f 

ft»fl9f9JKAdMA o.4%c ^WWffii&fiftflllltWTM^riRl* 

38nm, ftmjtftjlt&^rfflft 66nm. ^Mfi<jW$FfJtft MD ^[p]^ 216 
&,ft TD ^fp]^ 389 &o ^f+^il^afr^rm^ft MD 2fflfc 
178gf/mra, ft TD 3f fa 3? 2l0gf/mnu T£$$$tffj ft^te^ 5x10" 
13 cm 2 /dynec mB#l$tffi1l%%} 42dyne/cmo 

33 M^mmm^fmM^mo ftrnm^nhmto 3 
mmmmmmmmm* 54 dyne/cm, 

ftfflMWTF, 10 ^Jg, ttWMMXMffi^r 47 dyne/cmo 20 KB, 

&mm&}mmm%) 45dyne/cm« 70 ^b, ^mmmmmm^ 

44dyne/cmo ff#?llW^l^fi«I^M^M^^o 
(^#| 34) 

^M^J 27 fi<J^T^;#5lJ^: 450nra> & 200m #J$$Jl#o ft 150°C 
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j^iscS^rft^r 2 ffitt&Wo & i50°c tfj$&g~F, i£jiri@#i*i- 

m^mmm®. 2 i£ft£ttfj3lMfS3j 46dyne/cmo 

itmm^mmu i.8m/min M^g&^j£TMft^& 
mm 5kHz- i50w ttmrn^m. &wmrt&mm&j--mmfTmm 
mn&mmm#i&8L% 0. 8%, ^witflmfcEiMito™* 

I«J^Onm, &mmmmm5H&*l Onnio ^J^^ir^TiK^ MD ^"fR] 
3l 112^,^TD^r|pJ^ 145 &o ^J^fi<jaii^r^5Sjg^EMD^|pJ^ 
252gf/mm, # TD 194gf/mmo tfHWJfiWJiHit^ 3 t£ 

^$16^®^ 60dyne/cmo ffil^^Jl^:Btfi]^g^^#T, 

10 ?im, mmmtfimmmz) 55dyne/cmo 20 ^b, &mm&} 

%mtt% 54dyne/cm 0 70 ^jg, &MWkttl%MtZ% 54dyne/cm„ H 
(tfM 35) 

is ^mntomm&ifmmmmm, &mmt&*mt&%i 46 

dyne/cm o 

&ffc^#'J 32, 18 ^.^PJW^^-ll^ fc^&iSc 

^n^mmm^m^ o. 5% c ^^wiijait^^^^®^ 

l«J^J 4nm, temmtfimfejffaZl 28nm 0 &3j5l£?iMftm*$3&£*n 

58dyne/cmc ffi^^^BtfaJJ^g^^M^To 10 
#JiOTff{i£y*7 54dyne/cm 0 20^J§, T%m$&fti$iW1&%J 53dyne/cmo 70 
l^^W^Mffe^ 52dyne/cmo @J&, &##£!]tfjfi$lft« 
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(^#|36) 

f&mtttm. mfk, &mm&*m&mzmfif&mmm% 56dyne/cmo 

* 



52 



•« •••• 

• • • 

• • • 

• • • 

• • • 
• • • 



• •••• 



#J 1 
St - v 
* S 


i 


•1 ' 
o 

X 
- *J 


1 


i. 


1 

I 

to 


1 


1 


}*« 


i 


o 

• 


Ok 

©- 

• • 


i 


r* 
o 
• 

H 


1 


r-l 
• 
rH 






1 


1 
i 


in 


<o 
ro 


w 

■ Pi 


O 

in 


8» 


■ « 

o 


1 


1 


• 

G 


I 


• 

o 


1 


* * 
89 w 


c# 


1 


1 


W 


1 


o 


1 


is 


1 


• 


• 


1 


in 
• 

H 


1 


H 


■id 


1 




O 


1 


m 

r* 


1 


in 

ID 


o. He ^ 
S « « £ 


o 

•H 


O 


o 
•■1 




* 


O 


O 


# * • ^ 


CM 






CM 


n 


t 


1 


• j ■ 


s 

IK 


S 

IK 


CM 


CO 


o 

$ 


i 

SI 

jj 


-Q 

• i 
* 



53 



4 • 
« • 



• ••• 

♦ 



i j- 


1 


O 

• 
#4 


• 

1 


o 


1 


i 


1 


I 


o 

f 


1 


1 


1 


to 

• 


m a 1 


* 


s 


1 


O 


*«« 


•4 


1 


»- 

a 


1 


1 


I 


M 

m 


O 

o 


S 

C 

g S! 






























n 


t 






1 


I 


i 


1 


1 


I 


m 


1 






























IB ^ 






o 










«# 




n 


r-f 


cn 










n 












« 


© 




o 


c 


* 8 
i 3 


<* 


M 




N 






o 


e 






m 


M 




ax 1= ~ 

5* « * 


*> 

c« 


O 
♦HI 


in 




O 


O 
Ml 




o 


s 




no 
CO 


O 


1 


S 5 

B ^ W * 


M 














ft 




H 


n 


1 


I 




1* 


$ 

1* 


W 

8 

OA 


CD 

IK 




00 

s 


O 

■5 
I* 


o 

i 


§ 


M 


s 

J4 


$ 
» 

OA 


(0 

IK 



54 



* 


e 

o 
i- 


l 


1 
• 


• 






•° «, 

2 * 


i 


* 


e 


i 




o & 
«-c 


H 


§ .. 


a ° 


« • 

r-l *> 




<a «n £ | 
S $ 

* S 
8 I M 

•2 «c \^ 


a 


n 


«> 


n 


* 




1 


03 2 

< n 
s " 


m 


«• 
*> 


€4 

SI 


•■ 
O 

r* 




g 

o 

** 


o 

s 








to 


CO 


s 

ft 


CO 

$ 

16 


(0 

«• 
8 



55 



• ♦ 



• • • 

• • • 

• • • • 

• • • 





•0 










*> 

o 




S « 1 








a 




n 


s 




m 


a 


3 


i 


* 












* 


r> 




n 


* w ^ t 

S "s s 






H 


8 


** 


Pi 


3 


£ 

e 

ft 

W 






*H 




n 

d 


n - 


H 
O 
w 


Si w 




*> 










■ o 

a 




o 


o 


; e 


O 


o 


o 


o 


89 


N 


*« 


r4 
Ok 




r-l 






* « ? 

« tt a. 


8 












in 




s 

It 


s 
it 


to 

i 


$ 


ft 


CD 


5 

1* 
2f 

XI 



56 



• • • 



#• •••• 
« • ♦ 
• • • 



% * - 

s 


i 


1 


1 


i 


1 


1 


o 

♦ ' 


IS 




«H 
*> 
*4 




d 
« 


* 




s 

M 


S a 

It ~ 


m 

N 




« 




M 
w+ 




n 
m 

C4 


e 

S3 1 
g g J 

ft 

W 


n 


n 


n 
tfi 
H 


m 




e 

Ok 






fi 












o 




• 

o 


IA 
• 
O 


• 

o 


« 

o 


• 

vr 


• 

w 


• 

, 




n 


n 


n 

pi 


c* 


n 


rf 


rt 


a £ * - 


o 


e 


o 


O 






O 


5«. S 3 

8* S * 






IS 


n 


R 


N 






1* 


1 




i 

1* 


CO 
M 

£ 

* 




to 

8 



57 



•••• 

• • • 

• • • 

• • • 



9 * 



* jn 


i 


1.09 


1 


I 


i 


i 


1.04 1 


l 


1 . 


S a c 


0 


<* 




s 


HI 

5 


Ol 

H 


1 


1 


1 


si -s 


m 


r» 


1 ' 


«o 


in 






»» 


i 




• 

o 


• 

o 


• 


• 
O 


m 

m 

o 


• 

e 


• 

o 


o 

• 

*o 


PI 

* 




n 

Ok 


OS 


to 


M 

o* 


o 


o 


w 

CM 


m 
« 


Ol 

<o 


g* « - 

M * 


5 


o 


e 

M 


s 


o 


o 


n 


o 


0) 

«o 




















ft 




<** 


ft 


ft 


ft 




1 o* 
n 


m 




N 

(& 


M 
$ 
1* 


s 


g 
ft 


g 


o 

5 


1* 


s 
» 

OA 


4* 



58 



• • • 



• 



8J 
3 
IS 
* 


» 
* 


fi 


8 

H* 
K 
# 


a 
$ 


a 




















i 


m 

• 


I 


rc 




« 






s 

«-» 




i 




ft 

SI 
















i 


* 

m 

m 


* 


* 

M 

■ 

H 
P 

e 


e 

lA 


• 






v4 




tn 




n 




r> 

CI 

s . 

ft 


$ 

ft 


o 
Ui 

N 


5 

ft 


* 

S 

ft 










O 










!■ 

ft 


1 


§ 

ft 
8 

xs 
•ft* 


ft 


i 



o 

N 

L 
0 

c 

0 

9 

N 

s 
« 
s 

117 

« 

c 
c 
c 

N 



s 
» 

s 
* 

« 
8 

& 

i 



59 




60 





tie 
* 


s 


s 










o 
r» 












a 

1 


UB 
8 




j* 

HI 






•a 




lis i 

H< 
o 


* 

to 


wn 

j 




i IB 

mm 


* : 


m 
® 


us 

« 


ft 


* 
n 




S 






8! 








« 








I 

» 


« 

1* 


o 

» 

AJ 

OA 


3 
ft 


tf> 

O 

* 



61 



62 



